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, 18 . Retailer $i(j=1,2)$ $z_{j}$ Customer $i(i=1,2)$
$P_{i}$
. , $C_{r}^{j}(j=1,2)$ Retailer $j$ , $C_{c}^{i}(i=1,2)$ Customer $i$ .
(I) 2 Retailer 1 , $(P_{1}, P_{2})=(1,1)$
.
(I-1) $z_{1}\geq b_{1}+b_{2},$ $z_{2}\geq b_{1}$
Retailer 1 , . Retailer 2
, .
$C_{r}^{1}$ $=$ $r_{1}(b_{1}+b_{2})-c_{1}z_{1}-h_{1}[z_{1}- \sum_{i=1}^{2}\frac{T-s_{i}-\lambda_{11}}{T}b_{i}]$ (1)
$C_{r}^{2}$ $=$ $-(c_{2}+h_{2})z_{2}$ (2)
$C_{c}^{1}$ $=$ $2d_{1}\lambda_{11}+r_{1}b_{1}$ (3)
$C_{c}^{2}$ $=$ $2d_{2}\lambda_{21}+r_{1}b_{2}$ (4)
(I-2) $b_{2}\leq z_{1}<b_{1}+b_{2},$ $z_{2}\geq b_{2}$
$R\epsilon tailerl$ , . Retailer
1 2 , .
Retailer 1 , Retailer 2 , Retailer 2
. , 1 .
$C_{r}^{1}$ $=$ $\{\begin{array}{ll}r_{1}b_{1}-c_{1}z_{1}-h_{1}[z_{1}-Rb_{1}]-p_{1}\tau-*R^{-\lambda}b_{2}, s_{1}+\lambda_{11}<s_{2}+\lambda_{21}r_{1}b_{2}-c_{1}z_{1}-h_{1}[z_{1}-Rb_{2}]-p_{1}r-R^{-\lambda}b_{1}, s_{1}+\lambda_{11}>s_{2}+\lambda_{21}\end{array}$ (5)
$C_{r}^{2}$ $=$ $\{\begin{array}{ll}r_{2}b_{2}-c_{2}z_{2}-h_{2}[z_{2}-R^{-\lambda}b_{2}], s_{1}+\lambda_{11}<s_{2}+\lambda_{21}r_{2}b_{1}-c_{2}z_{2}-h_{2}[z_{2^{-\ovalbox{\tt\small REJECT}_{T}b_{1}]}}^{T-\epsilon-\lambda-\lambda}, s_{1}+\lambda_{11}>s_{2}+\lambda_{21}\end{array}$ (6)
$C_{c}^{1}$ $=$ $\{\begin{array}{ll}2d_{1}\lambda_{11}+r_{1}b_{1}, s_{1}+\lambda_{11}<s_{2}+\lambda_{21}d_{1}(\lambda_{11}+\lambda_{12}+\lambda)+r_{2}b_{1}, s_{1}+\lambda_{11}>s_{2}+\lambda_{21}\end{array}$ (7)
$C_{c}^{2}$ $=$ $\{\begin{array}{ll}d_{2}(\lambda_{21}+\lambda_{22}+\lambda)+r_{2}b_{2}, \epsilon_{1}+\lambda_{11}<s_{2}+\lambda_{21}2 d_{2}\lambda_{21}+r_{1}b_{2}, s_{1}+\lambda_{11}>s_{2}+\lambda_{21}\end{array}$ (8)
(I-3) $b_{2}\leq z_{1}<b_{1}+b_{2},$ $b_{1}\leq z_{2}<b_{2}$
&tailerl (I-2) . Customer2 Retailerl 2
, Retailer2 , Retailer2 Customer2 ,
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. Customer 1 Retailer 1 2 , Retailer 2
.
$C_{r}^{2}$ $=$ $\{\begin{array}{ll}-c_{2}z_{2}-h_{2}z_{2}-p_{2^{\ovalbox{\tt\small REJECT}_{T}\lambda-\lambda}}^{T-\epsilon-}b_{2}, s_{1}+\lambda_{11}<s_{2}+\lambda_{21}r_{2}b_{1}-c_{2}z_{2}-h_{2}[z_{2}-R^{-\lambda}b_{1}], s_{1}+\lambda_{11}>s_{2}+\lambda_{21}\end{array}$ (9)
$C_{c}^{2}$ $=$ $\{\begin{array}{ll}d_{2}(\lambda_{21}+\lambda_{22}+\lambda)+D_{2}, s_{1}+\lambda_{11}<s_{2}+\lambda_{21}2 d_{2}\lambda_{21}+r_{1}b_{2}, s_{1}+\lambda_{11}>s_{2}+\lambda_{21}\end{array}$ (10)
$C_{r}^{1},$ $C_{c}^{1}$ (5),(7) .
(I-4) $b_{1}\leq z_{1}<b_{2},$ $z_{2}\geq b_{2}$
Retailer 1 \langle , Customerl .
, Customer 2 Retailer 2 , Retailer 2 .
$C_{r}^{1}$ $=$ $r_{1}b_{1}-c_{1}z_{1}-h_{1}[z_{1}- \frac{T-s_{1}-\lambda_{11}}{T}b_{1}]-p_{1}\frac{T-s_{2}-\lambda_{21}}{T}b_{2}$ (11)
$C_{r}^{2}$ $=$ $r_{2}b_{2}-c_{2}z_{2}-h_{2}[z_{2}- \frac{T-s_{2}-\lambda_{21}-\lambda}{T}\iota_{2}]$ (12)
$C_{c}^{2}$ $=$ $d_{2}(\lambda_{21}+\lambda_{22}+\lambda)+r_{2}b_{2}$ (13)
$C_{c}^{1}$ (3) .
(I-5) $b_{1}\leq z_{1}<b_{2},$ $b_{1}\leq z_{2}<b_{2}$
Retailer 1 \langle , Customer 1 .
, Customer 2 Retailer 2 , Retailer 2
. Customer2 , .
$C_{r}^{2}$ $=$ $-(c_{2}+h_{2})z_{2}-p_{2} \frac{T-s_{2}-\lambda_{21}-\lambda}{T}b_{2}$ (14)
$C_{c}^{2}$ $=$ $d_{2}(\lambda_{21}+\lambda_{22}+\lambda)+D_{2}$ (15)
$C_{f}^{1},$ $C_{c}^{1}$ (11),(3) .
(II) Customer 1 Retailer 1 , Customer 2 Retailer 2 ,
$(P_{1}, P_{2})=(1,2)$ .
(II-1) $z_{1}\geq b_{1},$ $z_{2}\geq b_{2}$
, .
$C_{r}^{1}$ $=$ $r_{1}b_{1}-c_{1}z_{1}-h_{1}[z_{1}- \frac{T-s_{1}-\lambda_{11}}{T}b_{1}]$ (16)
$C_{r}^{2}$ $=$ $r_{2}b_{2}-c_{2}z_{2}-h_{2}[z_{2}- \frac{T-s_{2}-\lambda_{22}}{T}b_{2}]$ (17)
$C_{c}^{2}$ $=$ $2d_{2}\lambda_{22}+r_{2}b_{2}$ (18)
$C_{c}^{1}$ (3) .
(II-2) $z_{1}\geq b_{1}+b_{2},$ $b_{1}\leq z_{2}<b_{2}$
Retailer 2 Customer 2 , Customer 2 Retailer 1 . Retailer
1 , 2 . , Retailer2
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1 .
$C_{r}^{1}$ $=$ $r_{1}(b_{1}+b_{2})-c_{1}z_{1}-h_{1}[z_{1}- \frac{T-s_{1}-\lambda_{11}}{T}b_{1}-\frac{T-s_{2}-\lambda_{22}-\lambda}{T}b_{2}]$ (19)
$C_{r}^{2}$ $=$ $-(c_{2}+h_{2})z_{2}-p_{2} \frac{T-s_{2}-\lambda_{22}}{T}b_{2}$ (20)
$C_{c}^{2}$ $=$ $d_{2}(\lambda_{21}+\lambda_{22}+\lambda)+r_{1}b_{2}$ (21)
$C_{c}^{1}$ (3) .
(II-3) $b_{2}\leq z_{1}<b_{1}+b_{2},$ $b_{1}\leq z_{2}<b_{2}$
Retailer 2 , Customer 2 . , Customer 1
Retailer 1 , Retailer 1 . Customer
1 Retailerl , Retailer2 .
$C_{r}^{1}$ $=$ $\{\begin{array}{l}r_{1}b_{1}-c_{1}z_{1}-h_{1}[z_{1}-\tau-R^{-\lambda}b_{1}]-p_{1}\tau-\iota-\lambda r_{1}b_{2}-c_{1}z_{1}-h_{1}[z_{1}-R^{-\lambda}b_{2}]-p_{1^{\ovalbox{\tt\small REJECT}}}^{T-\epsilon_{T}-\lambda}b_{1}s_{1}+\lambda_{11}>\epsilon_{2}+\lambda_{22}+\lambda\end{array}$
$C_{r}^{2}$ $=$ $\{\begin{array}{l}-(c_{2}+h_{2})z_{2}-p_{2}\tau-fR^{-\lambda}b_{2}81+\lambda_{11}<s_{2}+\lambda_{22}+\lambda r_{2}b_{1}-c_{2}z_{2}-h_{2}[z_{2}-\infty b_{1}]-p_{2}RT-\epsilon-\lambda b_{2}s_{1}+\lambda_{11}>s_{2}+\lambda_{22}+\lambda\end{array}$
$C_{c}^{1}$ $=$ $\{\begin{array}{ll}2d_{1}\lambda_{11}+r_{1}b_{1}, s_{1}+\lambda_{11}<s_{2}+\lambda_{22}+\lambda d_{1}(\lambda_{11}+\lambda_{12}+\lambda)+r_{2}b_{1}, s\iota+\lambda_{11}>s_{2}+\lambda_{22}+\lambda\end{array}$ (24)
$C_{c}^{2}$ $=$ $\{\begin{array}{ll}d_{2}(\lambda_{21}+\lambda_{22}+\lambda)+D_{2}, s_{1}+\lambda_{11}<s_{2}+\lambda_{22}+\lambda d_{2}(\lambda_{21}+\lambda_{22}+\lambda)+r_{1}b_{2}, s_{1}+\lambda_{11}>s_{2}+\lambda_{22}+\lambda\end{array}$ (25)
(II-4) $b_{1}\leq z_{1}<b_{2},$ $b_{1}\leq z_{2}<b_{2}$
, Customer 2 . Customer 1
Retailer 1 .
$C_{r}^{1}$ $=$ $r_{1}b_{1}-c_{1}z_{1}-h_{1}[z_{1}- \frac{T-s_{1}-\lambda_{11}}{T}b_{1}]-p_{1}\frac{T-s_{2}-\lambda_{22}-\lambda}{T}b_{2}$ (26)
$C_{r}^{2},$ $C_{c}^{1},$ $C_{c}^{2}$ (20),(3),(15) .
$(P_{1}, P_{2})=(2,1),$ $(2,2)$ , $(P_{1}, P_{2})=(1,2),$ $(1,1)$
, .
4
, . Retailer $i(j=1,2)$
$C_{r}^{j}$ , $z_{j}\geq b_{1}+b_{2},$ $b_{2}\leq z_{j}<b_{1}+b_{2},$ $b_{1}\leq z_{j}<b_{2}$
$b\iota+b_{2},$ $b_{2},$ $b_{1}$ .
, . , ,
.
, 2 .
(I-I),(I-4),(I-5),(II-1),(II-2),(II-4) , Customerl $C_{c}^{1}$ ,
$s_{1}^{*}$ $[0,T- \lambda-\max\{\lambda_{11}, \lambda_{12}\}]$ .
, . ,
$\epsilon_{1}^{r}=0$ . ( , , $s_{1}^{*}=T- \lambda-\max\{\lambda_{11}, \lambda_{12}\}$
) , Customer 2 $C_{c}^{2}$ , $s_{2}^{l}=0$ .
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, (I-2) . 82 Customer 1 $C_{c}^{1}$ 2
, $2d_{1}\lambda_{11}+r_{1}b_{1}<d_{1}(\lambda_{11}+\lambda_{12}+\lambda)+r_{2}b_{1}$ , $r_{1}-r_{2}< \frac{d}{b}\perp 1(\lambda_{12}+\lambda-\lambda_{11})$ ,
$s_{1}^{*}\leq s_{2}+\lambda_{21}-\lambda_{11}$ $s_{1}^{*}$ . ,
$s_{1}^{*}=0$ . , $r_{1}-r_{2}>$ $db_{1}(\lambda_{12}+\lambda-\lambda_{11})$ , $s_{1}^{*}=T- \lambda-\max\{\lambda_{11}, \lambda_{12}\}$
. , Customer 2 $C_{c}^{2}$ , rl–r2 $<t_{2}^{d}(\lambda_{22}+\lambda-\lambda_{21})$
, $s_{2}^{*}=0$ , $s_{2}^{*}=T- \lambda-\max\{\lambda_{21}, \lambda_{22}\}$ . (I-3),(II-3)






0.02, $D_{1}=D_{2}=100,$ $b_{1}=10,$ $b_{2}=20,$ $T=10,$ $\lambda=1,$ $\lambda_{11}=1,$ $\lambda_{12}=3$ , and $\lambda_{21}=\lambda_{22}=2$ .
, 1 . 4 $C_{f}^{1},$ $C_{f}^{2},$ $C_{e}^{1},$ $C_{c}^{2}$
.
$z_{1}^{*}=z_{2}^{*}=30(=b_{1}+b_{2})$ $P_{1}^{*}=1$ . , $z_{1},$ $z_{2},$ $P_{1}$
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